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produce slightly different energy distributions  in the different detectors. With one such analyzer bank  it  is possible to 
measure  several  energies.  The  second way  in  the CAMEA  concept  is, many  analyzers  are  placed  behind  each  other 




wider  the energy band one  can measure. However  the  reflectivity of  the analyzer  crystal generally decreases as  the 
mosaicity  increases.  To  be  able  to  optimize  the  reflectivity/mosaicity  for  the  CAMEA  concept we  checked  the  peak 
reflectivities and the  integrated reflectivities of 1mm thick PG sheets with different mosaicities. Putting many analyzer 
crystals behind each other requires that the transmission of the crystals is high for the energies analysed by the others. 
PG has negligible absorption and  low  incoherent scattering. However,  it  is powder‐like  in the (a,b)‐plane. Thus, due to 
the (hkl) scattering where h or k is non‐zero PG has a different orientation and energy dependent extinction. To select 
the optimal energies  for CAMEA, we have measured the transmission of PG  in different orientations and  for different 
energies. These measurements are presented in section 3 of this report.  
 
PG  is  a  soft material  and  it has  low energy phonon branches  in  a  large q‐range  that  can  cause undesirable phonon 
contamination of  the analysed beam. This phonon contamination can degrade  the  resolution  [1] or produce spurions 
around  strong  Bragg  peaks  from  the  sample.  In  section  4  of  this  report we measured  the  diffraction map  of  PG  at 
different temperatures and present our first measurement of the energy width of PG(002) as function of temperature. 














































































































































































































































































































































































































































































































































































































































































































































































































































































































plotted versus Qx and Qy. Here Qx  is parallel  to  the  crystallographic  c‐axis of pyrolytic graphite and Qy  is an  in‐plane 
direction.  The  data  have  been  symmetrized  to  cover  360  degrees  in  sample  rotation  angle,  θ,  and  are  shown  on  a 
logarithmic color scale (log10) for clarity.  
 
Before turning to the scattering related to phonons in graphite, let us first describe the qualitative features of the 
remaining data starting with sharp Bragg peaks that can be attributed to PG: (i) The PG(002) reflection is clearly visible at 
(Qx,Qy)=(2,0) and (-2,0). (ii) Also seen are reflections with (Qx,Qy)=(2,1), (1,1) and (0,1). (iii) Second order reflections are 
suppressed by the filter and we observe only faint contributions ao (-3,0) and (-1,0). (iv)  Further, we observed four peaks 
of unknown origin around (±3, ±0.73), with intensities similar to the second order PG(002) reflections. (v) Curved lines 
going through the PG(002) reflections in the A4/2θ direction can be observed at both temperatures. These are due to 
overloading of the detectors when the intense PG(002) peak is in the reflection condition. (vi)  A powder ring is visible at 
the same scattering angle 2θ as the PG(002) reflection. The intensity of the ring is roughly five orders of magnitude smaller 
the PG(002) reflection. We believe that this feature comes from powder remaining on the crystal surface from the 
production or from the process of drilling holes in the PG piece for mounting purposes. (vii) In addition, the maps in 
Figures 10 and 11 show lines of scattering in the (00l)-direction connecting the Bragg peaks. These lines do not have any 
detectable temperature dependence. While we don’t at present have a clear understanding of the origin of these lines, we 
speculate that they may be caused by incoherent inelastic scattering from the monochromator followed by Bragg 




10), however,  the part of  this diffuse  scattering  contribution on one  side of  the PG(002)  reflection  (e.g.  at negative 
values of Qy with respect to the (Qx,Qy)=(‐2,0) reflection) has completely disappeared while the part on the opposite 
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